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by C*-algebraic methods, that is, by a C*-algebra and a state on this algebra. We 
introduce the entropy of a state in a C*-dynamical system as a generalization of 
von Neumann's entropy and study its dynamical properties. Moreover the mutual 
entropy is formulated in NDS so that we can treat the amount of information 
transmitted when an initial state ~ changes to other state ~ under some physical 
transformation. This mutual entropy corresponds to the Shannon's mutual informa- 
tion in CDS, so we can discuss quantum communication processes based on this 
entropy. The dynamical behavior of the C*-entropy and the mutual entropy i s  
studied and their applications to stochastic processes are considered. 
Scaling Theory of Transient Phenomena in Stochastic Processes 
Masuo Suzuki, University of Tokyo, Japan 
General scaling theory of transient phenomena is presented for nonlinear stochas- 
tic processes which express instability. The scaling limit is defined by e ~ 0, t ~ co 
and • --- e exp(2yt) = fixed, where e denotes the strength of the random noise, t time 
and y the Lyapunov exponent. 
Many applications have been reported already. Mathematical formulation of this 
scaling theory is an open question, though physical intuitive arguments have been 
given already by the present author [1-3]. 
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On Asymptotic Behavior of the Distribution of a Diffusion Process of the McKean Type 
Yozo Tamura, Keio University, Yokohama, Japan 
We shall consider the distribution T, uo of the McKean process X(t) governed by 
the following S.D.E.: 
dX( t )  = dB(t) -g rad  c19~(X(t)) dt 
+/3 grad f c~2(X(t),y)T, uo(dy) dt, 
.) R a (1) 
the probability distribution of X(0) is Uo, 
Ttuo is the probability distribution of X(t), 
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where B(t) is a d-dimensional Brownian motion, fl is a real constant, 
and 
O~ 2 • ,(x)=~lxl +~(x), 4>0,  ~l~OqC(Rd), 
q,2(x, y) = q'2(y, x), ,/,2(x, y) e ~e(R 2d) 
ff [xl2 uo(dx)< +oo. R a 
Note that there may be more than one stationary probability distribution of (1) in 
general. Let P(R d) denote the set of all probability measures on R d and P(2)(Ra) 
denote the set {u c p(Rd); SR d Ixl2u(dx)< +~}. Let us define a free energy func- 
tional F on P(R d) by 
F(U)=tR U(X)( Iog(u(x))+2~I(X))dx-- I fR2 d ~2(x ,y)u(x)u(y)dxdy,  
if u(dx) = u(x) dx and F(u) = +m otherwise. 
Combining the logarithmic Sobolev inequality with an inequality for F along 
T, uo, we have the following result on the asymptotic behavior of Ttuo as t--, o0. Let 
v be a stationary probability distribution of (1). 
Theorem. Suppose that the symmetric bounded operator D2F(v) is strictly positive 
definite and F attains its local minimum at v; that is, there exists an open set U( gv) 
in P(R a) such that for any u c U, F(u) >>- F(v). Then there exists a positive constant 
A and for any to> 0, there exist an open set V(gv) in P(2)(Rd) and a positive constant 
M such that III T, uo- viii ~ M e-A' for any u o E V and t >I to, where I[[" III denotes total 
variation. 
Symmetry Operators and Quantum Nondemolition Filters 
T.J. Tarn, Washington "University, St. Louis, MO, USA 
In developing the theory of quantum nondemolition (QND) observables, it has 
been assumed that the output observable is given. The question of whether the given 
output observable is a Quantum Nondemolition Filter has been answered in the 
literature. In practice, however, only the dynamical equation governing the behaviour 
of the state is known at the outset, and the question is one of the existence and 
determination of QND observables for the system. 
The dynamical equation may be written symbolically as 9°~p = 0, where 5¢ is the 
Schr6dinger operator. In a more general context, 5 Q may be a linear or nonlinear 
differential or integral operator. Within this context, group theoretic methods have 
been used to describe in a systematic manner the possible coordinate systems in 
